Deep sea is an extreme environment characterized by cold temperature, high pressure, lack of light and nutrients. Microorganisms live in these habitat are unique microorganisms and known to have tremendous source of potential agents for biotechnology processes. Indonesia as an archipelagic country has a vast deep ocean. This study aims to see the diversity of bacteria in Sangihe Talaud Deep Sea, Sulawesi. Analysis of bacterial diversity was carried out by cultured and uncultured method. Terminal Restriction Fragment Length Polymorphism (T-RFLP) technique was used for uncultured analysis of the microorganisms biodiversity, while cultured one was done by plating the samples of water onto Zobell media. The results showed that, there were 21 isolates obtained by cultured method. The identification which based on 16S rDNA by PCR method showed the genus of Pseudomonas, Pseudoalteromonas, Alteromonas, Vibrio, Shewanella and Uncultured bacterium were identified. However, 14 classes of bacteria were obtained by using TRFLP method i.e Acetobacteraceae class, Actinobacteria, α-proteobacteria, -proteobacteria, δ-proteobacteria, γ-proteobacteria, Bacili, Bacteroidetes, Chlorobi, Chroococcales, Clostridia, Erysipelotrichi, Synergistia, and Zetaproteobacteria. There were also unclassified bacteria and uncultured bacterium found in the samples.
INTRODUCTION
Deep sea is an extreme environment characterized by high pressure (up to 110 megapascals (MPa), lack of light and nutrients and dominated by low temperature (0-4°C), except at hydrothermal vents region where the temperature is elevated (up to 375-400°C) (Kato & Qureshi, 1999; Li et al., 1999; Radjasa, 2004) . Microorganisms which live in extreme environment have a specific capability to adapt. Barophiles and piezophiles are microorganisms which are capable to adapt on high pressure environment, psycrophiles is well adapted on low temperature, and thermophiles is microorganism which live in elevated temperature environment (Kato et al., 1995; De long et al., 1997; Dobbs & Selph, 1997) .
Microorganisms play an important role on biochemistry cycle in the sea and have a huge biotechnology potential such as enzymes or secondary metabolites sources of novel natural products, including lipids, pigments, pharmaceuticals and low and high temperature adapted enzymes (Radjasa, 2004; Ferer et al., 2005 ; Parliamentary Office of Science and Technology, 2007) .
Although there have been many studies conducted to determine the bacterial diversity in the deep ocean from various places such as Northwestern Pacific Ocean ; Southwestern Pacific Ocean (Radjasa, 2001 ); West Pacific (Zeng et al., 2004) ; Nankai Trough (Li et al., 1999; Toffin et al., 2004) ; Japan Trench Maruyama et al., 2000) ; Mariana Trench (Yayanos et al., 1981; Takami et al., 1997; Pathom-aree et al., 2006) ; North Atlantic (Sogin et al., 2006) ; Eastern Tropical Atlantic (Rueger & Tan, 1992) ; Eastern Mediterranean (Heijs et al., 2008; Polymenakou et al., 2009 ), only few are reported about bacterial diversity from Indonesia Waters (Nasima et al., 2008) .
Indonesia as an archipelagic country has about 81,000 km of coastline and 5.8 million km 2 of marine area including vast deep oceans such as Halmahera, Banda and Sulawesi Trenches. Exploring the richness of deep-sea microbial population from Indonesian Deep Sea environments is a great challenge that will require not only human resources but also knowledge in the area of deep sea microbiology, institutional capacity, and popular support (Radjasa, 2004) . This research has been done by using two approaches, i.e. cultured and uncultured methods.
Cultured methods have a limitation in which only 1% of bacteria can be cultured in laboratory, while uncultured methods are able to determine the most of bacteria living in a certain environment. Due to this reason, the uncultured methods are frequently used to measure the biodiversity of bacteria (Amann et al., 1995) . Among the uncultured methods, terminal restriction fragment length polymorphism (T-RFLP) is considerable technique used to study microbial diversities (Schutte et al., 2008) . T-RFLP analysis is a method to study complex microbial communities based on variation in the 16S rRNA gene (Osborn et al., 2001) . It was used to determine the pattern of the bacteria from various environments (Nakano et al., 2008) and bacterial dynamics in response to environmental changes (Osborn et al., 2001) . Some of the advantages of this method are low cost and able to analyze hundred of samples per day (Zhang et al., 2008) . This method was also used for monitoring the changes of bacterial communities in the water column (Zhang et al., 2008) and sediments (Yoza et al., 2007) .
This research is a part of collaboration research between Indonesia and USA named INDEX SATAL expedition 2010. This study aimed to see the diversity of bacteria in Sangihe Talaud Deep Sea, Sulawesi, by cultured and uncultured methods using T-RFLP analysis.
MATERIALS AND METHOD

Sample Collection and Preparation
The seawaters were collected from 3 locations of Sangihe Talaud Waters, North Sulawesi, Indonesia (Figure 1 ) during INDEX SATAL 2010 Cruise on R/V Baruna Jaya IV. Samples were collected by using water samplers attached with Conductivity Temperature Depth (CTD). CTD is the primary tool for determining essential physical properties of sea water. It is used to measure water temperature, salinity, and density. Sterile bottle was used to collect water sample for bacteria isolation. Approximately 8 liters of water from each sample sites was sequentially filtered through 0.22 µm pore-size filters paper. The filters were then placed in the bottle containing sterilized sea water and stored at -20°C until being analyzed in laboratory.
Isolation and Identification of Cultured Bacteria
Bacteria was grown on Zobell media (2.5 g peptone; 0.5 g yeast extract per 1 liter seawater) and incubated at 8°C. The bacterial genomic DNA was extracted from a fresh cell culture (48 h) using the Genomic DNA Purification Kit (Fermentas) according to the manufacturer's instructions, with the addition of lysozim and proteinase-K. 16S rRNA genes of bacteria were amplified by PCR using universal primers 63-F (5'-CAGGCCTAACACAGGCAAGTC-3') and 1387-R (5'-GGGCGGW GTGTACAAGGC-3'). The PCR products were then purified with QIA quick PCR Purification Kit as manufacture's instruction (Qiagen, Germany). DNAs were sequenced in 1 st Base Laboratory, Singapore. Sequences were compared with the sequences from NCBI databases using the BLAST (Basic Local Alignment Search Tool) program (Altschul et al., 1990) to find the closest homologues with the sequences retrieved from the GenBank database available at the NCBI website (http://www. ncbi. nlm. nih.gov/).
DNA Extraction of Bacterial Community
The method for DNA extraction was modified from Zhou et al. (1996) . Filter papers placed in the bottle containing sterilized sea water were cut and returned back to the bottle, then vortexed at full speed for 10 min; the supernatant was transferred into a sterile micro tube then centrifuged at 10,000 x g for 5 min. The pellets were added with 750 mL of extraction buffer and vortexed afterward at full speed for 2 min and centrifuged at 14,000 x g for 30 sec. The supernatant was frozen at -80°C for 10 min and then thawed at 65°C (this step was done twice). The thawed supernatant was left at room temperature. About 5 µL proteinase-K was added and incubated at 37°C for 30 min and then added with 150 mL sarkosyl. The solution was incubated at 65°C for 30 min (being inverted every 10 min). After centrifugation at 10,000 x g speed for 5 min, supernatant was purified by phenol: chloroform: isoamyl alcohol (P:C:I) extraction solution with composition of 25:24:1. The mixture was centrifuged at 14,000 x g for 5 min. Purification by P:C:I were conducted twice. The supernatant was further purified by chloroform: isoamyl alcohol (24:1) and centrifuged at 14,000 x g for 5 min. The DNA in supernatant was subsequently precipitated in cold absolute isopropanol and incubated at -20 o C for 30 min. After centrifugation at 16,000 x g for 5 min at 4 o C, the DNA pellet was washed with 600 µL cold ethanol (70%). The mixture was centrifuged at 16,000 x g for 5 min and the obtained DNA was dried at 37 o C for 10 min and diluted in 30 µL of Tris-Cl pH 8 10 mM. The DNA was purified using Wizard ® DNA Clean-Up System (Promega, USA) and frozen until being used.
16s rDNA Amplification for T-RFLP 16s-rRNA gene was amplified using polymerase chain reaction method (PCR) with universal primers 27F-FAM (5'-AGA GTT TGA TCC TGG CTC AG-3') and 1387R (5'-GGG CGG WGT GTA CAA GGC-3') (Egert & Friedrich 2003) . The 25 µL PCR reaction contained 12.5 µL GoTaq Green Master mix, 1 µL DNA template, 1µL primer 27F and 1387R primers (25 pmol/ µl), and ddH 2 O. The PCR condition was set at 95°C for 5 min, followed by 30 cycles of 95°C for 30 sec, 55°C for 30 sec, 72°C for 1 min, and 72°C for 10 min. The amplified DNA was verified by electrophoresis in 1% agarose in 1x TAE buffer.
T-RFLP Analysis
The fluorescently labeled PCR products were purified with QIAquick PCR Purification Kit (Qiagen, Germany) according to the manufacture's protocol. The purified amplicons were digested by using 3 different endonuclease restriction enzymes, HpaII, RsaI, and Bsh 1236I (BstUI). Digestion reaction was performed in a total volume of 30 µL containing 24 µL DNA samples, 3 µL restriction enzymes, 3 µL 10x restriction buffer. The mixture was incubated overnight at 37°C. DNA produced by digestion was run on the ABI Prism DNA sequencing tool Avant 3100 Genetic Analyser (Applied Biosystem, USA) using GeneScan program (Applied Biosystem, USA) and GS 500 ROX The depth of the sample collection was 699 to 1,000 meters. The data of the env ironment characteristics such as salinity, DO and pH were similar, but the temperature at site III was different from two other sites. It is due to the depth which only 699 m and it is located near the caldera which is likely to have a high temperature. Sogin et al. (2006) who took sample in North Atlantic Deep Water and Axial Seamount, Juan de Fuca Ridge found that the temperature at the depth of 1,400-4,121 and 500 meters was ranged from 2.3 to 3.5°C and 7°C respectively, whereas in the seamount where the depth is around 1500 meters, the temperature reached 31.2°C.
Result of analysis T-RFLP fragment from three locations showed variety in species, genus, and class of bacteria. The number of bacteria detected was very high (+2,900 bacteria), therefore the data was displayed into the class. Overall, there were 14 classes of bacteria detected in deep sea of Sangihe Talaud. The classes of bacteri a identif ied were Acetobacteraceae, Actinobacteria, α-proteobacteria, Bacilli, Bacteroidetes, -proteobacteria, Chlorobi, Chroococcales, Clostridia, δ-proteobacteria, Erysipelotrichia, γ-proteobacteria, Synergistia, and Zetaproteobacteria. However there were also unclassified bacteria and uncultured bacterium found (Table 2. ).
The highest bacterial community obtained was from sample site III which had a total number of 2,244 bacteria, followed by site I and II with 541 and 121 numbers of bacteria, respectively. Site III sample also showed the highest number of bacteria classes. There were 13 out of 14 classes found in this site. Abundant nutrient at seamount area was alleged as a cause of the higher bacteria diversity in this site compared to the other sites. The area of seamount is generally rich of nutrient such as carbon, methane, hydrogen, hydrogen sulfide, sulfur, iron and high manganese originated from the magma chambers (Winn et al., 1995; Gartner, 2011) .
The microbial community in site III was dominated by Bacilli and Actinobacteria class which were not found in site I and II. Actinobacteria and Bacilli are commonly found in marine sediment, play an important role on the transformation and production of different biologically active compounds, and also involve in the manganese oxidation (Moran et al., 1995; Miranda et al., 2008) . A number of Actinobacteria and Bacilli species are wellknown due to their ability to grow at elevated temperature (Kurup & Fink, 1975; Edward, 1993; Song et al., 2001; Petrova & Vlahov, 2007; Z ilda et al., 2009) . Geobacillus caldoproteolyticus, Thermomonospora chromogena, Thermobaculum terrenum, Thermoactinomyces vulgaris were found at site III. These species are belong There were several species that play a role on the cycle of sulfate, sulfite, sulfur, methyl found in this site such as: Desulfatimicrobium mahresensis, Desulfovibrio desulfuricans, Methylarcula marina, Methylobacillus flagellates, Methylotenera mobilis, Sulfitobacter sp., Sulfobacillus sp., and Sulfobacillus thermosulfidooxidan. γ-proteobacteria were related to phylotypes involved in methane cycling and δ-proteobacteria was grouped included in to sulphatereducers related to anaerobic oxidation of methane (AOM) (David et al., 2005; Pachiadaki et al., 2010) .
There were some classes found in all locations such as α-proteobacteria dan γ-proteobacteria. Several Proteobacteria phyla (α-, δ-, and γ-proteobacteria classes) dominated in marine sediments associated with carbon and nitrogen cycles (Hunter et al., 2006; Pachiadaki et al., 2010) . Rhodobacterales bacterium belonging to the class of α-proteobacteria that is known living in a low temperature and high pressure (Psychropiezophiles) were f ound in site II, while Aphanothece sp. (Chroococcales class) which are able to live in high salinity (halophiles) were found in site I (Sarma & Arora, 2001; Eloe et al., 2011) . There were types of Roseovarius sp. which is an oil degrader found in site I and III. This species is known able to degrade a wide range of hydrocarbons such as C10-35 which is potential for marine bioremediation (Harwati et al., 2007) . Pachiadaki et al. (2010) reported a diversity of bacteria of Kazan mud volcano, East Mediterranean Sea which found some classes of bacteria such as Acidobacteria, Actinobacteria, α-proteobacteria, Bacteroidetes, -proteobacteria, Chlorobi, Chloroflexi, δ-proteobact eria, γ-prot eobacteria, Epsi lon proteobacteria, Def erribacteres, Firmicutes, Fusobacteria, Planctomycetes, Spirochaetes. According to Takai et al. (2006) microbes that inhabit in the mountain areas of marine microbial groups are dominated by chemoautotrophic.
Due to the limited Alpha number of cultured bacteria, the samples were not grouped into sampling location. Twenty one isolates were obtained from the screening using Zobell medium with 2% agar incubated at 8 o C for 7 days. All bacteria grown were identified based on 16S-rDNA. Phylogenetic analysis of 16S rDNA of the isolates showed that many phenotypes in this waters were very similar. The analysis also showed that many sequences were almost identical one to another, suggesting that the bacteria community isolated in this deep sea waters were dominated by a few major groups (Table 3 and Fig. 2 Deep Sea........(G. Patantis, E. Chanasah, D.S. Zilda, and I. B. Waluyo) Figure 2 . Group of the deep sea bacteria from Sangihe Talaud Waters.
Pseudoalteromonas was the most dominant group followed by Uncultured bacterium, Shewanela, Vibrio and Pseudomonas. Nasima et al. (2008) reported that Psychrobacter, Pseudomonas and Vibrio which are psychrotrophic bacteria were found in sea waters of Makasar Strait. While Zeng et al. (2004) also reported that psychrotrophic bacteria isolated from the deepsea sediments of West Pacific were affiliated to the Psychrobacter, Pseudoalteromonas, and Pseudomonas genera in the γ-Proteobacteria group. The member of genus Vibrio was also found in the present study. Pseudoalteromonas, and Vibrio, were common bacteria found in the surface and deep sea waters of the North-western Pacific. Overall, the members of Vibrionaceae appeared to be dominant in both habitats . Shewanella is also known to live at high pressure (barophiles) (De Long et al., 1997) . There were 2 isolates found to be similar with uncultured bacteria (XA1 R and XI A4 F).
Further identification using biochemical method should be done to ensure whether the isolates are novel species or not.
The results obtained from this study almost similar with previous studies both derived from Indonesian Waters or from waters outside Indonesia (Radjasa et al., 2001; Zeng et al., 2004; Nasima et al., 2008) . According to Radjasa, (2004) and De Long et al., (1997) barophiles and psychrophiles bacteria can be grouped into several groups: Colwellia, Psychromonas, Shewanella, Photobacterium and Moritella.
The results showed that higher biodiversity was produced by uncultured method than cultured method. T-RFLP method could only describe the biodiversity based on comparison of the result of T-RFs with the data base. The complete result may be obtained by constructing library clone of 16S gen from the environmental DNA.
CONCLUSION
There were 14 classes of bacteria found by uncultured method from 3 sampling locations i.e: Acetobacteraceae, Actinobacteria, α-proteobacteria, -proteobacteria, δ-proteobacteria, γ-proteobacteria, Bacili, Bacteroidetes, Chlorobi, Chroococcales, Clostridia, Erysipelotrichi, Synergist ia, Zetaproteobacteria. The result also found there were Unclassified bacteria and Uncultured bacterium. The highest bacterial community obtained from site III which had total of 2,244 number consisting of 13 classes of bacteria. However, only 21 isolates were found by cultured method. Identification using 16S r-DNA PCR, showed that bacterial diversity of Sangihe Talaud sea were ident if ied as the genus of Pseudomonas, Pseudoalteromonas, Alteromonas, Vibrio, Shewanella and Uncultured bacterium. 
